Iodinated Contrast Medium in Clinical Neurology Practice:

All Questions Answered
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Abstract

Todinated contrast medium (ICM) has been widely used
for opacification of vascular structures, cerebrospinal fluid and
other pathologies in neuroimaging via intravenous, intra-arterial and
intrathecal routes. In this article, the authors explore several aspects of
ICM use in clinical neurology practice using a question-and-answer
format. This encompasses the molecular basis, categories, mechanisms
of action, effects to the body, side effects, complications, preventive
measures and managements of these unwanted effects. (J Thai Stroke

Soc. 2017; 16 (1): 23-43.)

Keywords: iodinated contrast medium, neurology, adverse reactions,

contrast extravasation, contrast-induced nephropathy.
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lothalamate (600) Conray™ (Covidien) 1400

Low-osmolar loxaglate meglumine/sodium (589) Hexabrix™ (Guerbet) ~600

Nonionic

Low-osmolar | lobitridol (300) Xenetix™ (Guerbet) 695
lohexol (302) Omnipaque™ 140 (GE Healthcare) 322
lohexol (388) Omnipaque™ 180 (GE Healthcare) 408
lohexol (518) Omnipaque™ 240 (GE Healthcare) 520
lohexol (647) Omnipaque™ 300 (GE Healthcare) 672
lohexol (755) Omnipaque™ 350 (GE Healthcare) 844
lomeprol (350) lomeronz™ (Bracco Diagnostic) 413
lopamidol (408) Isovue®-200 (Bracco) 483
lopromide (499) Ultravist® 240 (Bayer Healthcare) 502
loversol (509) Optiray™ 240 (Mallinckrodt) 290

Iso-osmolar lodixanol (550) Visipaque™ 270 (GE Healthcare) 290
lodixanol (652) Visipaque™ 320 (GE Healthcare) 270
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TFUSunae ICM Uszanas 100 §addas wazdam
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blood flow) 310 AsadaaliaunlURees 0
mumamwaaﬁ?w] (time-to-peak %38 mean transit
time) drumytheniwg g luduntaduluszwing
A8 ICM 1uwnaszanm 45-60 31 M3aTail
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31U detector ANNWa A1IFI1UITOYIN whole-brain
CT perfusion 'l& agndlsieny tmafla CT perfusion
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uaaNegaeadedle ldsdudasld intravenous
IcM Psanmanniialiasiilunsaaideauas lag
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s laadSuim ICM adlaninfanitevas

A A
bAIBINBIUENT

aztdanly iodinated contrast medium a5
&14IURAN intravenous
Wiz LA LT Ra nonionic ICM G9a313D

LRan ke iso-osmolar 38 low-osmolar ICM

= ¥, . .
az1danly iodinated contrast medium azls
@14TUaANIY intra-arterial

unz A T Bha nonionic ICM 1384310
NRITUIALLUL randomized trial Uad Barrett BJ Was
= =) = ¥ . .
Atk ANELLUIHUMBUNITIE nonionic, low-osmolar
ICM WUINUaaaNswasldasnnIsuAtasnInTha

ionic, high-osmolar ICM*

9:180n 1% iodinated contrast medium a¢ls
&143URAN1Y intrathecal

TidanlFianzaiia nonionic 1w uas
wantae9n1sld ionic ICM lunnsasaa myelography
iflesnfinpaues Behn HP uazams? nanaf
{1l 10 5787165 ionic ICM w&Lia neurotoxicity
mﬁﬂgmm vl,éﬁm' convulsion, cerebral hemorrhage,
arachnoiditis, paralysis, seizure, brain edema

2223 889970 ionic ICM ﬁﬂi:aql,mzﬁ

HG kRl
osmolality §4** ﬁ%gﬁ’u iohexol (omnipaque 180, 240,
300) 1% ICM dLdpafiosdnsenwisuasenvas
a‘vﬁgmaﬁm (U.S. Food and Drug Administration)

SuvaaNaldaanis intrathecal®

fvavialwn151% iodinated contrast medium
wsala azlsiie
nslin1nasaidona (intravenous) uasviasn
idaaumy (intra-arterial)
uwndansmantasnsls 1IcMm Tugthoing
UGEE) @ﬁﬁﬂiﬁauﬁ ICM WUU anaphylaxis a1
naw %%a;ﬂuﬂ’a o711l estimated glomerular filtration rate
(€GFR) é1n31 30 mimin/1.73 m2 #Alilé3u renal
replacement therapy 8¢ lsfiaunzmanitlifia

17) absolute contraindication 14n131% ICM #1n
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wwngawInl sz lomin lesuanm i ICM Jannnin
ANLREIG aNNNTWNINT auN01ALNATN NB1D
Aansonliicm lalas8seguuanabusanvasgile

prdnIaanuIuaINIaINM I hanpLiludamy

mslinedaslugunas (Intrathecal route)"”
Tsimasvnlunsdiealuil

1. fnzenudulunzlnanfssegs (Increased
intracranial pressure)

2. §inzanaii (dehydration)

3. A< bleeding disorder o) coagulopathy

4. l@5un13%1 myelography unnaunnelu
1 fanst

5. filsiansinda wie mssnisudaitelu
s aiesdamsfiuSiddnludunas

6. am‘%aluﬂimmﬁa@ (generalized septicemia)

7. YdsifuianafiuTafguuss

8. JUsx 184N udausavin lddinmsldendudn
Vnaunin

& &
9. NNILAIATITIN

Waz19tAgy (adverse eflect) uazniae
unsnvaw (complication) a19nuaggls

NaTN9LAEd (adverse effect) fia 81N13TN9
\W@osfitind wiitasannnisldeniesnsfiused
\lasannenasngnifieoazdslails target organ
Lﬁ@%uvlﬁﬁunnﬂuﬁ"lﬁ%um Fyamsusasaradule
FaudLanite HAUDITUUTI L% 1M1 Ti19uan Lnuis
venFinatatdgsenavinliiAannazunsndon
(complication) auIN e HaT19LALIVEI ICM LT
mmﬁau;ammu‘%nma‘hﬂaﬁmﬁ)mzmle,ﬂﬁu‘%nm
g6 adnld onBou

AMZUNINTGaw (complication) fia A1
Suamofi iRl sasiuiosnnannssnen Twen
nIea AU mmsmmﬁwuvl,ﬁlu@ﬁl%mmww
whﬁ”fuua:"l,;imminﬂmmsmﬂlﬁd’mvmﬁ’mpjﬂ’aﬂ
anlruaziiae n1s ue complication u19ITiia
onassalasiunsenaszauanuieslunisiie

& 1% contrast extravasation #3a air embolism




v, . B %
1918181350 1% iodinated contrast medium Ay
& dlz :Z 7 ? =~ Zﬂ/ = Z /]
Wilgnlslasainsaainisiansala
ANFINHLRLEIWRIINOWANNNTATIAG 28 ICM
aedan 4-6 Tlusnziriulasnalulugien
"L&iq,mﬁu We991NLT8719719TILRAAINLREIA D
o Qs v tﬂl U =1 [
NNIEIAN A LWI1za1N1IAAWEE a1t Tuutiune
v =1 d’ Y 1 = U
4791889089 ICM Nwuldvasluszninenisae Al
flamragiaunizinizaInIanFssdanIIdIan
a1nsadtaald agrslsneudasinisiiaeinis
A vy o D e 2
ARWLE 81138% 97N nonionic ICM fant9e ez
INMINLNIBUNAMNNIIWIK 13 Unaulay Lee
BY WAz ‘wmfw5mﬁmsﬁﬁﬁﬂ1u§ﬂwﬁhmu
2,001 TONtAFU ICM AsanuliianiinazaInis
Tduandein® denuuuiljiaizasnissaiiuas
2IMIIABUNITIA ICM FI80ANNUTNIIARILT wE1GU
i;%'m%fﬁ_mstﬁqmLﬁuﬁ;jﬂmﬁmﬂuﬁaﬂﬁ%u ICM N30

LA NAUILAZAIMITIAATUNaUATIIDNIFINALRY A

o
[

CAl di = o a o a o
Pd‘]_h EILll?JL‘Y]&I‘]Jﬂ‘]JIﬂﬂ’]ﬁﬂ’]SLﬂ@]ﬂ’ﬁﬁ']ﬂﬂ‘ﬂ@n

azlsAaainisiawoyszavaarnnisiasy
iodinated contrast medium

UM AU ITasnanMs sy ICM
sansnudsldidu 2 ngw leun

1. Adverse effects @a Wansznufiiaan
MILA3U ICM Usznauee

Adverse contrast reaction \J%#a1n 13N ICM
Fanaanldiudt (acute) wadldsu ICM \ngieme
viaonafalunanas doud 1 52 1us e 1 §anw
(delayed reaction) #89317 LGFUICM?

Contrast induced nephropathy (CIN) 1))
nznsinusesladenasmisanlasy ICM
hmenaaataen iadwldiiasann ICM anduaan
mabadunan®

2. Complications fia m’;mmﬂsﬁauﬁlﬁwﬁu

meondslasu IcM laun

Contrast extravasation sT/4n1324NINTIUN

ICM faaanmnmamﬁamﬁvgz fatfatafeydauna
dg/ L o = o A v =
Jularunnasan ICM 19198801590

Air embolism 1fluni1isinylaainnisaa

ICM 19 9vaaaidanualdl air bubbles NGaa 1914
) A ' o A o =
syringe #3a catheter i3 [ unaonidond e 5
wy livagudgursavinliigesaala a1n1smnadnu
v eE L v
aruiluldaoudiviay la wiuwwiian viviuian

o = o’ . .
AINNAULNEAGT UAS neurological deficit

115t sndun ooz a5y iodinated
contrast medium a9 Is

arvUszdniladeigasvasnisiian1az L i

15289619 4 8819 fa adverse contrast reaction,
nephrotoxicity, contrast extravasation LWaz air

embolism @99

1. YseTaunWssNuisaunnan wudw;jﬂwﬁ'
LﬂEJLﬁ@]ﬂ’]iLLW‘Hﬁ@]?%LLNﬁ]:fliaﬂ’laLﬁWE'I
ladndszanmw 5-6 v LfiaLﬁwﬁug‘{ﬂwﬁ
laiiaaun®

2. Tﬁﬂ{]ﬁuﬁ leun asthma, dermatitis, urticaria,

bronchospasm AzAAMULFLIAONITUN ICM
gandgthenaluszanm 3-6 i

3. lsailauazlsala SaRuaNNLRDIGaNS

MW ICM uaz CIN

4. a1guasnin 5 Y FAANAMVLFLIGDNITUN

ICM $38 271511nAI1 60 Y T NNANNLFY
AONINITWA ICM waz CIN

5. qjﬂwﬁﬁ right to left intracardiac shunt on)

pulmonary arteriovenous malformation GRIRTEY

ANNLFEIGaNITLAA air embolism

6. gulefidlsaifvaiunienasaiian ldun

peripheral vascular disease, diabetic
vascular disease, Raynaud’s disease, venous
thrombosis/insufficiency, U3z Ian1danIaans
LRIUS I T ENIR RN 3L aLdu (prior
radiation therapy or extensive surgery in
the limb to be injected) G9LRNANNLELIGD

contrast extravasation
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g”ﬁuw”a’m’:fmzsaﬁﬂ'avmﬁ"wm'ammw”
iodinated contrast medium 1ANFW3a 3
ag19ls

fenudnlafafisfiuenusuiuisening
NTUWBINIINLLANY ICM a'wa”ﬂ'mﬁ'ﬁﬂiz‘?a
wiamInzta axflanuiesdanisuw IcM lushe
IWTNZAAIINITUN ICM LAANNNIIUNENT iodine
1umwLﬂm%aLL&’Jg‘fﬁuﬁmmsmmﬁmﬁ@mn
allergens A% L% tropomysins FoliganuFuiug
U iodine udagsla wananiu iodine faiuma
%&’ﬂﬂﬂaﬁﬁagluiwmwq,mﬂ@mfluaaﬁﬂi:nau
ﬁﬁ’]ﬁmﬂlad thyroid hormone §avudslinasd true
iodine allergy”” *

at9lsfiany mIseunudTalinniuw
nsuesiazen Selanudaylunidansas
;jﬂwﬁﬁmwm%mwiammw” ICM Lﬁ;aaﬁnﬂgﬁ
JUvzTGuwuinen wIauwsInatusiea daud
mmﬁmgﬂummﬁ ICM Lfial,ﬁﬂuﬁ‘mjﬂ'mﬁvl;iﬁ
U3z TaUN

Adverse contrast reaction 1ina1nazls i
21n1suazaINIuAnIaL 193

tinan ICM N [l §Rseniusiameauss
ugasaani luinemeasan1suw Soialdain
waneilads (multifactorial) eNNIILAANUARIBLAA
AERBIN L6 IuﬂzjuﬁLﬁ@ﬁuﬁs wtisauna ln b
2 uuy laun

1. Allergic-like %38 anaphylactoid reaction
L un SR Ao wuUUNTUNTRa anaphylaxis
wAA3I3 WL antigen-antibody response Famsuw
shaitliduiuUSn mnennudduses ICM Ald
SunlUusene faiilu idiosyncracy higanTa
aaLananininezfaniely uazdiiaduasd
M ITRLIALIlA

2. Chemotoxic %38 physiologic reaction
umsunfisuiniiulSan suazanudutu ve
IcM® lasfonnsdaszuudns glusneme 1w Sau
ﬂfﬁiuvl,ﬁ LU bradycardia, hypotension, vasovagal
reaction, neuropathy mmmw‘"luﬂajmﬁvl,sjﬁhlﬂuﬁaﬂﬁ
£ premedication RausumIRUTIRIUMITaSIsely

MIWANY 2 WU LLaJ'm'mm'm;uLLsavl@TLﬂu 3 ngal @A mild, moderate, severe a3 8 bk > 7

2IN13/21N1IUERY Allergic-like

Chemotoxic/physiologic

AULANTERY (Mild)
mulaied (self-limited) laglaigniin

ABITUNIINBN

- Limited urticaria, pruritus

- Limited cutaneous edema

- Limited nausea or vomiting

- Transient flushing, warmth, chills,

- Mild nasopharyngeal symptoms
(sneezing, rhinorrhea, nasal
congestion, limited itchy/scratchy
throat)

- Conjunctivitis

- Mild hypertension

- Mild nausea or vomiting

sneezing, rhinorrhea, nasal congestion

- Mild hypertension

- Headache, anxiety, self-limited syncope,
dizziness, altered taste

- Vasovagal reaction that resolves

spontaneously

Je@UlUNANY (Moderate)
lasmilddaalasy mssnen asdn
y » r ¥
asaniilamafianidusuussu

M ldlesumssnm

- Diffuse urticaria, pruritus

- Diffuse edema, stable vital signs

- Facial edema without dyspnea

- Hoarseness or throat tightness
without dyspnea

- Wheezing/bronchospasm with mild

or no hypoxia

- Protracted nausea or vomiting

- Chest pain without other symptoms or
electrocardiographic changes

- Hypertensive urgency

- Vasovagal reaction requiring treatment
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271113/ 1N1IUEAY Allergic-like

Chemotoxic/physiologic

FZALIULII (Severe)

v w life-threatening RYFACERT dyspnea

MITNNANIZRY 2RI e e
or hypoxia

hypoxia

tachycardia)

- Diffuse edema, or facial edema with

- Diffuse erythema with hypotension

- Laryngeal edema with stridor and/

- Wheezing/bronchospasm, significant

- Anaphylactic shock (hypotension +

- Vasovagal reaction resistant to treatment
- Arrhythmia
- Convulsion, seizures

- Hypertensive emergency

Adverse contrast reaction d?%?ﬁgj’tﬁﬂ
ala uas delayed reaction ialansolal
agls

g1ulnva9 adverse contrast reaction
TnAaduiuinasldsu ICM uddwiasdszann
fouay 0.5-14° wu'lddoud 1 $2lug aude 1 Fanw
138n31 delayed reaction

Delayed reaction wu'lddaslugndioiu
wazgih ﬂﬁﬁﬂi:ﬁf@kﬂgﬁLL%Tluﬂaﬁ;ﬁ'uL%adﬂ anatfia
27N T-cell mediated reaction” mmi‘ﬁwumulmy'
Lflummmammaﬁ’mﬁfaﬁ"ﬁi:é’ummgumd
AAINAATY LBW macopapular rash, urticaria Laz

5,27

erythema sulngidnmelaios

azlsAa breakthrough reaction

Breakthrough reaction fia adverse contrast

. qzclld A v =< v A g
reaction lugfifidszTGianunanfiuTsfunrieuuaz
la5uny premedication @8 steroid uad wu'le
vas dszanudesa: 2-14 vasthonimsuiuoy
= . 30 a

moderate %38 severe reaction® laufa1n1IuEad
LAZLWINIINIIINEN 1BWAINUNNTLAG adverse

contrast reaction LUUD%

ﬁﬂ?ﬂﬁtﬂﬂﬂ”ﬁl iodinated contrast medium
ua 2l reaction 1dalasuasiluaginisa
L AN 1
uwlansals twsrzazls
RINNTOLN L wanaziae laSu ICM waa bl
2INIuNNNnaw Liea9a1n allergic-like reaction W%

ﬂ’]iﬂ‘i:@ju nonimmunologic (anaphylactoid) response

ﬁmw&"a cytokine 311 mast cell LLaz basophil lasas
Taelsisin IgE §nwmizwas reaction HaaliauTn
aatantainazfandeld widrazliinsunuinau
LLazmnL‘ﬁml,ﬁfammsﬁLﬂuaz';uuiatﬁml@

lasaaslasy premedication iaanAIs
tﬁlydm'a adverse contrast reaction
ﬂ@'wﬁﬁmwmémm' an1ILtia acute
allergic-like reaction el tastszIAunasfiuTef
Nnan ImgﬁLLW”’ﬁﬁ@LLuuﬂmﬂa’m}uﬁaguum
U338 asthma, significant cardiac disease L% {128

Aa Y . .5
NUBINILBWAUIBN congestive heart failure

o¢ls@a premedication AiszanTugiligi
tﬁlﬂam'amﬂﬁm adverse contrast reaction
1. N emergency ﬁvlajﬁﬁaﬁm%ﬁULLsa@iamﬁsquu
9 a, b uaz ¢ wAndarsiasanlvendadelli o 7
a. Hydrocortisone 200 mg IV 4 $2las fiaw ¥
N33 Wae Chlorpheniramine (CPM) 10-20
mg IV 1 Hlusnaniminge wie
b. Dexamethasone 7.5 mg IV 4 i lus o
INN176323 WAL Chlorpheniramine (CPM)
10-20 mg IV 1 $2lasriourinmsnsa
c. luﬂsjuﬁﬁaavl,@i’%fumimnﬁuﬁ ldaunTnse
16 Tuglwajarsfarsanli Chiorpheniramine
(CPM) 10-20 mg IV Aauvinniufl auluian
A3 51 194 Diphenhydramine 1.25 mg/kg
% (maximum dose = 50 mg) 1 Flusrion
ANNIA379
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2. gy elective fia nguihidaslaiunisamauny « luién 1% Prenisolone 0.5-0.7 mg/kg A%

139671 &Nnsnsebauaslulderuinousedann (maximum dose = 50 mg) 7 13 219, 7 T2 a9
luda a uaz b unndgaIsnTaNIveasda i > 7 waz 1 U9 naurinn1InIlg
« luglngj

a. Prednisolone 50 mg fi 7 13 F2lu4, 7 Flu4 Premedication @131350aA8751711540A con-

q'/ 1 s = - | 1 > . Z 2 & < ?
war 1 Tlud naw lasuasfusid sufu trast reaction (ANINRDYINEI LA

Chlorpheniramine (CPM) 10-20 mg IV %38 IM N13 premedication 1UNINAADATINIILNG
A a ) . o A . vLul P oA A i A
#3538 A 1 T2 luenanrnnisasia naa contrast reaction 1@ %ﬂi}ll“ﬂl:l]%“ﬁ%@] mild %38
b. Hydrocortisone 200 mg IV 7 10 eij"{[m, moderate reaction W@ LN&1N1TNAASAIINTLAG

2 eij"qI;N new laSur1sAusSIasavny contrast reaction Iuﬂa;m severe LA life-threatening

Chlorpheniramine (CPM) 10-20 mg IV #38 IM reaction

5,27, 29

%3 Nt 1 %’ﬂmﬁauﬁwmimn

glsdanrssnsriuszanugil2275 adverse contrast reaction

mﬁﬂmﬁmm:aw‘ﬁuagjﬁummiﬁLﬁ@%mm:mm?mm AIa1319 >

2IN13/21N1IUEAY

LWHINWAITINE

Nausea/vomiting

Supportive treatment, 813RINTIN A EN oM RIwNN/UITI Wae FINA0INN3
@8 30 Wl

Urticaria

Supportive treatment
- thllosyuiasthunans anaRasan e CPM 4 mg fis nn 6-8 lug
- thlammaguussann a1afansonlien CPM 10-20 mg IV waz §naainsda

30 W

Facial or laryngeal edema

- Oxygen by mask (6-10 L/min)
- Epinephrine IM (1:1000) 0.1-0.3 mL (0.1-0.3 mg)
- il Az hypotension 1# epinephrine (1:10,000) IV 1-3 mL (0.1-0.3 mg)

- 913WINTI admit

Bronchospasm

- Oxygen by mask (6-10 L/min)

- Monitors vital signs, pulse oximeter

- IV access

- B2 agonist (eg. ventolin) 2-3 puffs

- tamstunans fa7uus A5 A Epinephrine IM w38 IV

- 13WANTIUN admit

Hypotension with tachycardia

- ﬂﬂm’lgdaﬂwﬁaﬂ 60 8371

- Oxygen by mask (6-10 L/min)

- Monitors vital signs, EKG, pulse oximeter

- IV access

- IV fluid (0.9%NSS or ringer lactate) 1000 mL

- M lainauanad WSl epinephrine slow IV

- 913WINTIH admit
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271113/ 1N1IUEAY

WIHININIIINEN

Hypotension with bradycardia

(vagal reaction)

- tlﬂ‘l]']gﬁﬂ&i’]dﬁaﬂ 60 836N

- Oxygen by mask (6-10 L/min)

- Monitors vital signs, EKG, pulse oximeter

- IV access

- IV fluid (0.9%NSS or ringer lactate) 1000 mL

- mlainauauas sl atropine 0.6-1 mg slow IV (maximum 2-3 mg)

- 913WINTUN admit

Severe hypertension

- Oxygen by mask (6-10 L/min)
- Monitors vital signs, EKG, pulse oximeter
- IV access

- Nitroglycerine 0.4 mg SL (maximum 3 doses)

- th'limauauaslii labetalol 20 mg IV aMu@az 20-80 mg IV 11N 10 w1fl (maximum

300 mg)

- admit

Seizures

- Oxygen by mask (6-10 L/min)

- Monitors vital signs, EKG, pulse oximeter

- IV access

- dugthaazuasdneilasiunsdan, suction airway
- Diazepam 5 mg IV %38 Midazolam 0.5-1 mg IV

- 913WINTUN admit

Pulmonary edema

- Oxygen by mask (6-10 L/min)

- Monitors vital signs, EKG, pulse oximeter
- ﬂﬂﬁimm:éﬂﬁnga

- Furosemide 20-40 mg IV slow push

- Morphine 1-3 mg IV

- 213NN TOUN admit

Contrast induced nephropathy Aaacls

Contrast-induced nephropathy (CIN) Ao
mMasfiszuumveuesladenasdadunasin
IcM Tagifadundsanlesy iIcM anelu 48 $alus
\%9311ia91n renal tubular injury INTIZEIMINLY
289 ICM Juaannila Lnausin3ifase CIN ade
anuRadnadeladanits asseluil ° 7

1. Absolute serum creatinine Lﬁwﬁuuﬂﬂﬂiﬂ
#WIaWINAY 0.3 mg/dL (> 26.4 pmol/L)

2. mil,ﬁw%u 24 serum creatinine YNNI

=) 1 s v A 1 1 g: v
RIDNINUIBYAT 50 138 1.5 LN1INAGIAH

3. Urine output $a8ni1%3atviniu 0.5 mL/
kg/hour tuianagnites 6 Talud

1a ﬂf/unq'mﬁw fan131na contrast induced
nephropathy

1. 21g47nnd1 60 1

2. Qﬂmﬁ'uauagﬂﬂiawmma I8 MALKNN
NTANIATRNIAL

3. fusSaedadulsaisamla (wuind
swmuqﬁ’@msnimaa CIN dszunmh 12-27%)* 11w
Ugniela la mazlladrandon unsasle uas
LABENAA laNN
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4. YsVGauluasavasudulaine (renal
failure)

5. wwnwnu (wuhdnenuedinisaluas
CIN Uszunns 50%%), mmé’uiaﬁ@lgaﬁ%ﬂm
@88, gout, congestive heart failure, recent
myocardial infarction

6. Paraproteinemia syndromes %38 diseases
LB% multiple myeloma

7. faslasuenfifnadoszuunishinen
2891e 1w suaiiie, NSAIDS

8. la5usn metformin %32 metformin-
containing drug combinations

9. 1¢5u 1cM ludSurmunnnin 100 mL,
1650 1IcM swmsasinelu 72 52l wie ICM
\Huasfia ionic A high osmolality

lugﬂaﬂﬁvlaiﬁﬂizi'a wiolifamsieaiu
Tsa'la wudneudssfiiinn1ae nephropathy

HagnInsasay 1%

Renal function test 27%ala3e%319 creatine
v estimated GFR (eGFR) fnanzanlu
nsissidnaaagsaa contrast induced
nephropathy

LLmﬁﬂﬁg}@h estimated glomerular filtration
rate (eGFR) iunan? @ Sadluanfildanmsduim
WLazUNUEININEN creatinine 1io997n glomerular
filtration rate Lﬂ'é‘yuuﬂmmwmq LW@ LR muscle
mass Iummzﬁ serum creatinine %uﬁ'u muscle mass
wazasdienliidouuasaunin glomerular filtration
rate aAR9LAUIBLAT 50 Agasd1wIns eGFR anang
%ﬂuﬂaqﬁ'ﬂmﬁ%@' mﬂq@?\a uei 18 Tl unzil
5 §@3 Modification of Diet in Renal Disease (MDRD)
%38 CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration) %aﬁmwmmuﬁwga I auladne
Lﬁadmﬂﬁnmmvlﬁmm?aHaﬁ'ugmmm;ﬁﬂasJ (serum
creatinine, 81t o @ waziwe) ludnuussialnls
g3 Bedside IDMS-traceable Schwartz* Fafuans

I@lﬂl“ﬁ serum creatinine LRZAUGY
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wiasdwrmasulaunasguldawld
azadnaansan lauuiuladuas National Institute
of Diabetes and Digestive and Kidney Diseases
(niddk.nih.gov) "ﬁaﬂuaaﬁmmad National Institute of
Health (NIH) 2838%3gaLusng

wa renal function test 319l uaIm 19I5
iAnAsussawnsalelunisysadinanadss
@@ contrast induced nephropathy (CIN) la’
A1 eGFR finansuladaeluiin 30 S’
Aauli ICM sl,ug;j'l’ﬂwﬁ"avl.ﬂ w3a liiu 7 Tumndu
E;J'Tﬂ’;ﬂqmﬁuﬁagﬂaUﬁ%@%ﬁﬂl%lﬁdWﬂﬁuwass

A235W2151 1% iodinated contrast medium
ag19lslagdonuar eGFR
DIRNIRANABANLENENTUNSHINSLATHY
HiliprauuazndIn1sli ICM fa American College
of Radiology (ACR) uaz European Society of
Urogenital Radiology (ESUR) &siiuufiaiiigniuue
wana9tnslueazidea 1uamuﬁﬂ§ﬁ'§mwaa
i oulaindaunsinainadtvidszond bt

U 9
v o

4 jacas A&
Tauwuzinfal fiadssazidoasa Ui




CKD

eGFR

mMsa3agiignanuaznaglasy IV contrast

IV contrast

Stage | (mL/min/1.73m?
1 > 90 lifnmaasouduiies Low-osmolar ICM
2 60-89 ldfimseouduiiay Low-osmolar ICM
3 45-59 \danadnilaagnomils Low-osmolar ICM
* 1% 0.9% NSS 1.0-1.5 mL/kg/hr iwnmatnaton 6 S lusreuus: | lasld volume
WRINNIAA IV contrast W38 ﬁam‘ﬁ'qm
* ls'NaHCO, 154 mEq/L (3 amps) 1% 5% Dextrose 1 &3 I IV
3 ml/kg/h 1h Aawlét IV contrast @u@ae 1 mlL/kg/hr 32379
uazauasy 6 $1lus nadld IV contrast uuztdihouazan@ds
anuEnaialsznaumidaaule
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